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(57) ABSTRACT 

The invention relates to a rotating electrical machine With a 
contacting device Whose circumference has at least one slide 
contact disposed on it, Which remains in sliding contact With 
a brush apparatus (slide system), in Which the at least one 
slide contact is comprises of a Wear resistant material. The 
invention provides that the electrical machine has an internal 
cooling system in Which a ?uid/gas mixture used as a 
cooling medium circulates around the components to be 
cooled, including the slide system, and the at least one slide 
contact is comprises of an alloy With at least one alloy 
component that has an a?inity for oxygen. 

7 Claims, 1 Drawing Sheet 
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ROTATING ELECTRICAL MACHINE 

The invention relates to a rotating electrical machine 
With an internal cooling system according to the features 
disclosed in the preamble to claim 1. 

PRIOR ART 

In rotating electrical machines, it is knoWn to use con 
tacting devices in order to electrically contact coils disposed 
in a rotating armature. These contacting devices have slide 
contacts Which remain in sliding contact With a brush 
apparatus. The brushes, Which are as a rule produced based 
on graphite materials, are acted on by a spring force Which 
presses the brushes against the rotating contacting device. 
The contacting device here rotates, for example, at a speed 
of approximately 3,000 to 8,000 rpm. Both the slide contacts 
and the brushes experience Wear during operation of the 
electrical machine. In order to minimiZe Wear that is due to 
tribological conditions, it is knoWn to add solid lubricants, 
binding agents, and/or cleansers to the graphite materials 
used for the brushes, in addition to the metal components 
already present. 

In order to cool rotating electrical machines, on the one 
hand, systems are knoWn in Which an air current is conveyed 
over the components to be cooled and on the other hand, 
there are knoWn embodiments in Which a ?uid cooling 
medium is conveyed past the components to the cooled. If 
a hermetically sealed housing is provided for noise protec 
tion reasons, or in order to protect the components of the 
electrical machine from external in?uences, then a heat ?oW 
from the inside of the housing can take place only through 
its Walls. Such internal cooling systems have been produced 
up to this point only using a gas as the cooling medium. A 
disadvantage to this is the loW thermal conductivity of the 
cooling medium so that only an insufficient heat dissipation 
can be expected. The use of a ?uid cooling medium Would 
lead to an undesirable increase in the shear stresses in the 
vicinity of rotating components so that an embodiment of 
this kind is only useful for electrical machines that operate 
at loW speeds. Furthermore, When ?uid coolants are used, 
there are additional tribological stresses in the vicinity of the 
slide contacts. Since the slide contacts are Wetted or covered 
by the coolant, a penetration of oxygen is prevented. As a 
result, an oxidic protective layer, Which covers the slide 
contacts of the contact device, Wears aWay more quickly and 
the overall service life of the slide system is reduced. 

ADVANTAGES OF THE INVENTION 

By contrast With the prior art, in a rotating electrical 
machine With the features disclosed in claim 1, through the 
use of a special cooling medium, it is possible to keep the 
friction losses inside the electrical machine loW and never 
theless to minimiZe the Wear in the vicinity of the slide 
system. Since the electrical machine has an internal cooling 
system in Which a ?uid/gas mixture used as a cooling 
medium circulates around the components to be cooled, 
including the slide system, and since the slide contacts are 
comprised of an alloy With at least one alloy component that 
has an affinity for oxygen, an abrasion of the slide contacts 
of the contacting device due to tribological conditions 
during the sliding contact of the brushes against the slide 
contacts can be reduced and at the same time a very effective 
cooling of the components can be achieved. 

The use of a ?uid/gas mixture, preferably an oil, as a 
cooling medium causes the formation of an aerosol When the 
operation of the electrical machine is started. The aerosol 
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2 
has a greater thermal conductivity than a gas, but in terms of 
friction losses, has a more favorable viscosity than a cooling 
?uid. Depending on the application, a ?uid component can 
make up 1 to 30% of the ?uid/gas mixture. This ?uid content 
and a selection of the ?uid can be adapted to the existing 
requirements of the respective application. In spite of the 
aerosol formation, all of the surfaces of the components of 
the electrical machine disposed inside the housing are Wet 
ted. Since this also includes the vicinity of the slide system, 
in particular the slide contacts of the contacting device, the 
material selection indicated must prevent a premature Wear. 

In a preferred embodiment of the invention, the slide 
contacts are designed in such a Way that a main component 
of the alloy is copper and the alloy component With the 
oxygen a?inity is a base metal and/or a metalloid. It is clear 
from this that the selection of possible alloys is not limited 
to binary or tertiary systems, but permits any combination of 
the corresponding alloy components. In this connection, the 
alloy components With oxygen a?inity are preferably added 
in a Weight percentage of approximately 0.05 to 3%, in 
particular 0.3 to 0.9%. 

It has turned out to be particularly advantageous to select 
the base metal as an element or a combination of elements 

from the group including magnesium, Zirconium, titanium, 
hafnium, tungsten, molybdenum, vanadium, and iron. A 
particularly preferable metalloid can be an element or com 
bination of elements selected from the group including 
tellurium, silicon, and boron. Moreover, it has turned out to 
be advantageous if the alloy contains companion elements 
such as oxygen and/or phosphorus in the parts per thousand 
or parts per million range. 

Other preferred embodiments of the invention ensue from 
the remaining features disclosed in the dependent claims. 

DRAWING 

The invention Will be explained in detail beloW in the 
discussion of an exemplary embodiment in conjunction With 
the associated draWing, Which depicts a claW-pole generator. 

DESCRIPTION OF THE EXEMPLARY 
EMBODIMENT 

The sole FIGURE shoWs a sectional vieW through a 
claW-pole generator 10 of the type used in automotive 
industry. The claW-pole generator 10 has a stationary excit 
ing Winding 12 and a stator Winding 16, Which are accom 
modated inside a generator housing 18. The function and 
design of such claW-pole generators 10 are generally knoWn 
and Will therefore not be discussed in detail at this point. 

First of all, a slide system 20 is integrated into the 
generator housing 18. The slide system 20 is comprised of 
a slide contact support 22, With slide contacts embodied as 
slide rings 24 disposed on its circumference. During opera 
tion of the electrical machine, the slide rings 24 are brought 
into sliding contact With a brush apparatus 26. The brush 
apparatus 26 is comprised of a brush holder 28 and brushes 
30 oriented toWard the slide rings 24. By means of the brush 
holder 28, a spring force is exerted on the brushes 30, for 
example With the aid of a spring element that is not shoWn 
here, Which presses the brushes 30 against the rotating slide 
rings 24. 
The generator housing 18, Which is hermetically sealed, 

also has an internal cooling system 32 integrated into it. The 
internal cooling system 32 extends over the entire free inner 
space of the housing 18, i.e. the space that is not occupied 
by the components of the electrical machine disposed inside 
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the housing 18. The inner chamber is ?lled With a ?uid/gas 
mixture used as a cooling medium. Oils are particularly 
suited for use as ?uid components. A?ll level as Well as the 
selection of the ?uid can be made to depend on the respec 
tive application, ie for example, by taking into account a 
presumptive speed range of the electrical machine or a 
viscosity of the ?uid. When the operation of the machine is 
begun, an aerosol is formed by the motion of the rotating 
parts inside the housing 18. The aerosol has a greater thermal 
conductivity than a gas and consequently permits a better 
heat dissipation from the interior via the Walls 34 of the 
housing 18. 

Since the slide system 20, in particular in the vicinity of 
the slide rings 24 and brushes 30, is also covered by the 
cooling medium, and therefore a penetration of oxygen is 
prevented, at least to the greatest degree possible, then it is 
necessary to correspondingly adapt the slide system 20. 
These particular requirements can be taken into account in 
that the slide rings 24 are produced on the basis of an alloy 
With at least one alloy component that has an oxygen a?inity. 
A main component of the alloy is copper, While the alloy 
component With the oxygen a?inity is a base metal and/or a 
metalloid. 

The choice of the above-mentioned alloy components 
could reduce a Wear on the oxide layer protecting the slide 
rings 24, resulting in a longer overall service life. 
A selection of the alloy components With the oxygen 

a?inity can be adapted to the respective requirements. In 
particular, tribologically-induced material changes, such as 
pseudoalloy formation, supperlattices, mixed oxide ?lms 
and the like, can be advantageously used in order to further 
reduce the overall Wear. The choice of the alloy is also not 
limited to binary or tertiary systems, ie any number of alloy 
components With an oxygen a?inity can be added to the 
main component of copper. These particularly include met 
als such as magnesium, Zirconium, titanium, hafnium, 
tungsten, molybdenum, vanadium, and iron, as Well as 
metalloids such as tellurium, silicon, and boron. It has also 
turned out to be advantageous sometimes to add companion 
elements to the alloy, such as oxygen and/or phosphorus in 
the parts per thousand or parts per million range. A Weight 
percentage in the alloy of the alloy components With the 
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a?inity for oxygen here should be in the range from 0.05 to 
3%, in particular from 0.3 to 0.9%. 
The invention is not limited to the exemplary embodiment 

given. Thus the contacting device can also include a com 
mutator Which has slide contacts embodied in the form of 
laminas. 
What is claimed is: 
1. A rotating electrical machine With a contacting device 

Whose circumference has at least one slide contact disposed 
on it, Which remains in sliding contact With a brush appa 
ratus (slide system), in Which the at least one slide contact 
is comprised of a Wear resistant material, characteriZed in 
that the electrical machine has an internal cooling system in 
Which a ?uid/gas mixture used as a cooling medium circu 
lates around the components to be cooled, including the slide 
system, and the at least one slide contact is comprised of an 
alloy With at least one alloy component that has an affinity 
for oxygen. 

2. The rotating electrical machine according to claim 1, 
characteriZed in that a main component of the alloy is copper 
and the alloy component With the a?inity for oxygen is a 
base metal and/or a metalloid. 

3. The rotating electrical machine according to claim 2, 
characteriZed in that the base metal is an element or a 
combination of elements from the group including 
magnesium, Zirconium, titanium, hafnium, tungsten, 
molybdenum, vanadium, and iron. 

4. The rotating electrical machine according to claim 2, 
characteriZed in that the metalloid is an element or a 
combination of elements from the group including tellurium, 
silicon, and boron. 

5. The rotating electrical machine according to claim 1, 
characterized in that a Weight percentage in the alloy of the 
alloy components With the a?inity for oxygen is in the range 
from 0.05 to 3%, in particular from 0.3 to 0.9%. 

6. The rotating electrical machine according to claim 1, 
characteriZed in that the alloy contains companion elements 
such as oxygen and/or phosphorus in the parts per thousand 
or parts per million range. 

7. The rotating electrical machine according to claim 1, 
characteriZed in that the ?uid is an oil. 

* * * * * 


